1 



(1) Japanese Patent Application Laid-Open No.11-346345 (1999) 

"Video Input/Output Apparatus and Video Recording/Regenerating 
Apparatus" 

5 [Prior Art] Conventional digital video (DV) devices, each of which is 

equipped with a digital interface in accordance with the IEEE 1394 standards, 
accomplish video transmission/reception through such digital interfaces while using 
various digital video formats, respectively. Conventional digital interfaces have 
structures adapted for the various digital video formats, respectively. 
10 [Problems to be Solved by the Invention] As mentioned above, the digital 

interfaces included in the conventional digital video devices comprise respective 
systems adapted exclusively for the respective digital video formats. For this 
reason, it is impossible for the conventional digital video device to receive MPEG £^ 

o 

(Moving Picture Experts Group)-encoded data in a format different from the digital 
15 video format, and to record the data in a recording medium. An attempt to have the 

-Q 

conventional digital video device receive and record MPEG-encoded data would Q 



necessitate two kinds of circuits for digital video data and MPEG-encoded data, 
which considerably increases the volume of hardware, resulting in increased 
manufacturing cost. 

20 This invention addresses the foregoing situation with problems associated 

with data receiving operation of the conventional digital video device. The first 
object of this invention is to provide a video input/output apparatus with a simple 
structure in which MPEG-encoded data input to an input terminal in accordance with 
the IEEE 1394 standards is converted into data in a pattern of digital video format, 

25 while data in a digital video format is converted into MPEG-encoded data, to be 
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output from an output terminal in accordance with the IEEE 1394 standards at the 
time of outputting data in a digital video format. 

The second object of this invention is to provide a video 
recording/regenerating apparatus with a simple structure in which MPEG-encoded 
5 data input to an input terminal in accordance with the IEEE 1394 standards is 
converted into data in a pattern of digital video format to be stored into a recording 
medium, while data in a digital video format regenerated by the recording medium is 
converted into MPEG-encoded data to be output from an output terminal in 
accordance with the IEEE 1394 standards to an external terminal. 

10 [Preferred Embodiment] Below, one embodiment of a video 

recording/regenerating apparatus according to this invention will be discussed with 
reference to attached Figs. 1-7. Fig. 1 is a block diagram showing a recording 
system according to this embodiment. Fig. 2 is a block diagram showing a 
regenerating system according to this embodiment. Fig. 3 is a block diagram 

15 showing a structure of a DV packetizing circuit shown in Fig. 1. Fig. 4 is a block 
diagram showing a structure of an MPEG packetizing circuit shown in Fig. 2. Fig. 

5 explains a block packet of a digital video SDL according to this embodiment. Fig. 

6 explains a structure of a single sink of digital video data according to this 
embodiment. Fig. 7 explains packed data according to this embodiment. 

20 A recording system 25 according to this embodiment has a structure shown 

in Fig. 1. The recording system 25 includes: a cable; a physical layer 3 provided 
within the cable, for receiving a digital signal input to an input terminal 2 of the 
cable; a LINK layer 4 connected to the physical layer 3, for dividing the digital 
signal output from the physical layer 3 into a header and data; a header detecting 

25 circuit 1 connected to the LINK layer 4, for receiving the header; a DV packetizing 
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circuit 5 also connected to the LINK layer 4, for receiving the data and performing a 
digital video (DV) packetizing process on the input data. The DV packetizing 
circuit 5 and peripheral circuits thereof have structures as shown in Fig. 3. 
Specifically, the DV packetizing circuit 5 includes a memory 22 which is connected 
5 to a data output terminal of the LINK layer 4 via a switch 21 and stores data sent 
from the LINK layer 4. The switch 21 is turned ON and OFF under control of an 
output signal of the header detecting circuit 1. Further, an output terminal of the 
memory 22 is connected to an ID-number adding circuit 23 for adding an ID number 
for discriminating between MPEG-encoded data and digital video data, to data for 

10 forming a packet. The ID-number adding circuit 23 has an output terminal 
connected to a FIFO (First In First Out) memory 6 for outputting data in accordance 
with a timing of the system. 

The FIFO memory 6 has an output terminal connected to a recording system 
27 for performing a recording process on a digital video tape in an ordinary manner, 

15 as shown in Fig. 1. The recording system 27 includes a deshuffling circuit 7 
connected with the FIFO memory 6, for performing a deshuffling process and 
generating VAUX (video auxiliary) data serving as additional information of system 
data. The deshuffling circuit 7 is connected to an error correcting/encoding circuit 
8 for adding an error correcting code. The error correcting/encoding circuit 8 is 

20 connected with a recording/demodulating circuit 9 for recording and demodulating 
data, of which output data is supplied to a tape T via an amplifier 10 to be stored in 
the tape T. 

A regenerating system 26 according to this embodiment has a structure as 
shown in Fig. 2. A regenerating system 28 for performing a regenerating process 
25 on a digital video tape in an ordinary manner is employed as the regenerating system 
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26, without any improvement being made thereon. In the regenerating system 28, a 
demodulating circuit 12 for performing a demodulating process is supplied with data 
to be regenerated from a tape T via an amplifier 11 and demodulates the data. The 
demodulating circuit 12 is connected with an error correcting/decoding circuit 13 for 
5 correcting an error which is connected to a shuffling circuit 14 for performing a 
shuffling process. 

The shuffling circuit 14 has an output terminal connected to a FIFO memory 
15. The FIFO memory 15 is supplied with a DIT packet which is used in 
packetizing data so as to have a standard length, from a DIT generating circuit 20. 

10 The FIFO memory 15 has an output terminal connected to an MPEG packetizing 
circuit 16 for performing an MPEG packetizing process. The MPEG packetizing 
circuit 16 and peripheral circuits thereof have structures as shown in Fig. 4. 
Specifically, a memory 24 connected to the FIFO memory 15 is connected with a 
header adding circuit 25 for adding an IEEE 1394 header and an MPEG CIP header. 

15 Further, the header adding circuit 25 has an output terminal connected with a LINK 
layer 17 as shown in Fig. 2 which is connected with a physical layer 18. The 
physical layer 18 is connected with an output terminal 19 of the cable. 

Next, operations of this embodiment having the foregoing structural features 
will be described hereinafter. During a recording process, a digital signal inputted 

20 to the input terminal 2 of the cable is received by the physical layer 3, which inputs 
the received digital signal to the LINK layer 4. The LINK layer 4 divides the signal 
into a header and data, and inputs the header and the data to the header detecting 
circuit 1 and the DV packetizing circuit 5, respectively. The header detecting 
circuit 1 detects contents of the header, to determine the type of the whole received 

25 packet (header and data), digital video packet or MPEG packet. Then, the data 
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after the detection is provided to the switch 21 of the DV packetizing circuit 5. If 
the data is in the form of an MPEG packet to be received, the switch 21 is turned 
ON/OFF, so that a necessary portion of the data in the form of MPEG packet is 
fetched and stored in the memory 22. 
5 In this instance, i.e., when the data is in the form of an MPEG packet, one 

packet does not always include all portions of data. Sometimes the data (excluding 
the header) is divided into plural portions and only the portion(s) is transmitted. 
For this reason, a portion of data necessary for forming a digital video packet is 
stored in the memory 22. Then, the data stored in the memory 22 required for 

10 forming a packet is input to the ID-number adding circuit 23, which adds an 
ID-number for discriminating between MPEG-encoded data and digital video data to 
the data. The data accompanied by the ID-number is input to the FIFO memory 6. 

A packet of digital video SDL has a composition as shown in Fig. 5 in which 
hatched portions indicate real data portions. According to this embodiment, when 

15 data in the form of MPEG packet is received, the data of one MPEG packet is 
applied to those hatched portions sequentially in the order of arrangement, and after 
all the data is applied, "0" is applied to the remaining portion. As shown in Fig. 6, 
one sink of a digital video packet comprises: an ID portion of 3 bits; parameters STA 
and QNO of 1 bit, the parameter STA for indicating a state of data as to whether or 

20 not an error therein has been treated, for example, and the parameter QNO for data 
division; and a real data portion of 76 bits. In this embodiment, MPEG-encoded 
data is recorded in the real data portion of 76 bits while "0" is applied to each of the 
first-to-fourth bits from the beginning of each sink. If a recording rate of 
MPEG-encoded data is lower than that of digital video data, a dummy packet having 

25 "0" applied throughout the real data portion thereof is recorded. In such an instance, 
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an area occupied by the parameter STA which is included in the fourth bit of each 
sink is marked as "F", thereby to record that dummy data is contained. 

As described above, output data of the ID-number adding circuit 23 of the 
DV packetizing circuit 5 is stored in the FIFO memory 6. The FIFO memory 6 
5 outputs the data in accordance with the timing of the recording system. The data as 
output from the FIFO memory 6 is input to the deshuffling circuit 7, where the data 
is deshuffled and VAUX data as system data is generated to be subjected to an 
insertion process like ordinary data. One example of contents of packed data to be 
generated and inserted into the VAUX data is shown in Fig. 7. In Fig. 7, reference 

10 characters, "REC ST" and "REC END" indicate flags which are set to "1" at a 
starting frame and an ending frame of a recording process, respectively. Output 
data of the deshuffling circuit 7 is input to the error correcting/encoding circuit 8, 
where an error correcting code is added to the data. Subsequently, the data with the 
error correcting code is input to the recording/demodulating circuit 9 and 

15 demodulated by the circuit 9 in preparation for a recording process. Then, the data 
as demodulated is provided to a recording head via the amplifier 10, so that a 
recording signal is recorded in the tape T. 

On the other hand, during a regenerating process, data to be regenerated 
provided by the tape T is input via the amplifier 11 to the demodulating circuit 12, 

20 which demodulates a regeneration signal (data). The data as demodulated is input 
to the error correcting/decoding circuit 13, which corrects an error in the data. The 
resultant data is shuffled by the shuffling circuit 14, and thereafter is provided to the 
FIFO memory 15. Meanwhile, the DIT generating circuit 20 generates a DIT 
packet of partitioned data, based on information about the starting and ending frames 

25 represented by "REC ST" and "RED END" stored in the VAUX data during the 
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recording process. The generated DIT packet is provided from the DIT generating 
circuit 20 to the FIFO memory 15. The FIFO memory 15 inserts the DIT packet 
provided by the DIT generating circuit 20 into ordinary data, and inputs the resultant 
data to the MPEG packetizing circuit 16. 
5 The MPEG packetizing circuit 16 has a structure as shown in Fig. 4. 

Specifically, the data provided by the FIFO memory 15, from which a redundant 
portion for forming a digital video packet is removed, is stored in the memory 24. 
The data is read from the memory 24 with an output timing in accordance with the 
IEEE 1394 standards, and is input to the header adding circuit 25. The header 

10 adding circuit 25 adds an IEEE 1394 header and a CIP header for MPEG-encoded 
data to the data. The data accompanied by the headers is provided to the physical 
layer 18 via the LINK layer 17. Then, the data is output from the physical layer 18, 
and the output data is sent from the output terminal 19 of the cable to an external 
terminal for MPEG-encoded data. 

15 As discussed above, in accordance with this embodiment, during a recording 

process, it is detected by the header detecting circuit 1 that a received packet input to 
the input terminal 2 of the cable is an MPEG packet, and a necessary portion of 
MPEG-encoded data is retrieved into the memory 22 upon tuming-ON/OFF of the 
switch 21 of the DV packetizing circuit 5. Subsequently, the ID-number for 

20 discriminating between DV data and MPEG-encoded data is added to the data, 
which in turn is converted to data in a pattern of digital video SDL format. Then, 
the data with the ID-number as converted is provided to the ordinary digital video 
recording system 27 via the FIFO memory 6, to be recorded in the tape T. 

Further, ordinary data in the digital video SDL format which is supplied 

25 from the tape T to be regenerated by the ordinary regenerating system 28 is provided 
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to the FIFO memory 15. In the FIFO memory 15, a DIT packet generated by the 
DIT generating circuit 20 is inserted into the data. The resultant data is 
MPEG-packetized by the MPEG packetizing circuit 16, to be supplied from the 
output terminal 19 of the cable to an external terminal for MPEG-encoded data via 
5 the LINK layer 17 and the physical layer 18. 

In essence, this embodiment makes it possible to perform a 
recording/regenerating process on both of conventional digital video data and 
MPEG-encoded data using the ordinary digital recording system 27 and the ordinary 
regenerating system 28 which are employed as the recording system 25 and the 
10 regenerating system 26, respectively, merely by adding simple and low-cost circuit 
structures for respectively performing a DV packetizing process together with other 
associated processes and an MPEG packetizing process together with other 
associated processes. 
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